The Jefferson Lab Angular Momentum (JAM) Collaboration is a new initiative to study the angular momentum dependent structure of the nucleon. First results on the determination of spindependent parton distribution functions at intermediate and large x from world data on polarized deep-inelastic scattering are presented. Different aspects of global QCD analysis are discussed, including the effects of nuclear structure of deuterium and 3 He targets, target mass corrections and higher twist contributions to the g 1 and g 2 structure functions.
Q 2 corrections to perturbative calculations, such as those arising from target mass and higher twist effects, as well as nuclear corrections associated with the use of Deuteron and 3 He targets (which are necessary for u and d quark flavor separation). These have been shown in recent unpolarized fits to be essential to correctly describe DIS data at low invariant mass W [5 -8] and are even more important in polarized fits, where low-W DIS data comprise a substantial fraction of the available data.
To study the impact of large-x and low-Q 2 effects in polarized fits, we begin with a baseline fit which makes use of inclusive DIS data [9] . The novelties of the JAM fit framework are discussed below, and a table comparing the JAM framework with that of other global analysis groups is available in this talk's slides [10] .
Theoretical framework. The JAM fits presented here include two kinds of O(1/Q 2 ) corrections: target mass corrections (TMCs) and higher twist (HT) contributions. TMCs are treated in the OPE formalism [11] , while higher twist terms are fitted to data. In contrast to other global fits, we include a complete treatment of HT corrections for both the g 1 and g 2 structure functions within the same analysis. This has previously been investigated by Blümlein and Böttcher separately for g 1 and g 2 [12, 13] , and is carried out here in the context of a simultaneous global PDF fit to both g 1 and g 2 data.
To account for the nuclear corrections, previous polarized global analyses have relied exclusively on the effective polarization ansatz, in which the polarized PDF in the nucleus, ∆ f A i , is related to the polarized PDFs in the proton and neutron by ∆ f A i ≈ σ p ∆ f p i + σ n ∆ f n i , with σ p(n) the average polarization of the proton (neutron) in the nucleus. The JAM analysis is the first attempt to systematically incorporate the effects of nuclear binding and Fermi motion in deuterium and 3 He [14, 15] . Corrections due to the struck nucleon being off-shell will be included in subsequent analyses, but are expected to play a less important role than for unpolarized PDFs [5, 6] because of the generally larger uncertainties on the polarized DIS data at high x.
The last important methodological aspect of the JAM fits is the use of the measured parallel and perpendicular A ⊥ asymmetries, rather than reconstructed structure functions, and the calculation of F 1 from an unpolarized fit using a common set of theoretical corrections [8] . This allows one to benefit from the largest possible unpolarized data set covering the same kinematics, and avoids attributing to polarized PDFs effects neglected in the unpolarized fits.
Fitting strategy. The DIS data set [1] we use the Wandzura-Wilczek relation. Higher twist contributions to proton and neutron structure functions are included according to [11] 
where the twist-3 contribution to g 1 is determined by the twist-3 part of g 2 ,
The function g
is parametrized following Braun et al. [16] , and a spline approximation is used for g
The QCD evolution of h and g is for now neglected compared to the precision of the experimental data.
For the PDF parametrization at the initial scale µ 0 = 1 GeV 2 , we use the form
for q = u, d. For the sea quarks, the DIS data alone cannot constrain the strange quark PDF ∆s, so a fixed shape determined by counting rules at large x, and reproducing the behavior of the u and d quark PDFs at small x, was adopted. The normalizations of the quark distributions was determined from weak hyperon decays. Although ∆g formally contributes to DIS through QCD evolution, in practice the data give only very mild constraints. Therefore, a fixed shape in x, comparable with that from the DSSV09 fit [17] , has been chosen for polarized gluons, and its normalization allowed to float.
Results. In Fig. 1 , we sequentially study the effect of the various theoretical corrections on the ∆u + and ∆d + distributions starting from a fit with no TMC and HT corrections and using the effective polarization approximation without smearing for nuclear targets. At small values of x the effects of the theoretical corrections is negligible; however, at x 0.3 they can give up to 20% corrections for ∆u + and more than 50% corrections for ∆d + (the relative correction can be even larger at x 0.8, although the PDFs are not constrained in this region). The same effects are more clearly illustrated through the polarization ratios ∆u + /u + and ∆d + /d + , where the unpolarized distributions are fitted within the same theoretical framework as the polarized [8] , thereby eliminating bias arising from assumptions about spin-averaged PDF input. In the intermediate-x region the ratios for both u and d quarks are generally consistent with the symmetric quark model expectations, with the ∆u + /u + increasing towards unity at larger x. The ∆d + /d + ratio, on the other hand, remains negative for all x where it is constrained, and shows no indication of the upturn predicted by the helicity conservation models [18, 19] . The nuclear and finite-Q 2 effects can significantly impact the limiting behavior as x → 1, and clearly additional data are needed to constrain their x dependence at high x. The extracted HT terms are presented in Fig. 2 , which clearly demonstrates that it is possible to simultaneously extract the HT contributions to both g 1 and g 2 from the present data. The g (τ=3) 1 term is clearly non-negligible, and impacts the extraction of the twist-4 term at x 0.3. For the proton, we observe qualitative agreement with g (τ=4) 1 extracted by Leader et al. [20] , and with g (τ=3) 2 obtained by Accardi et al. [21] and Blümlein and Böttcher [13] . For the neutron the results differ from those of Leader et al. [20] for g (τ=4) 1 . This may be due to the nuclear smearing corrections considered in the JAM fits, which substantially modify the extracted ∆d + quark distribution. The neutron contribution to g (τ=3) 2 is largely compatible with zero, in contrast to Ref. [21] . The Jefferson Lab E99-117 data are found to have a large impact on the neutron's g 1 fit, and practically determine its twist-4 contribution.
Conclusions. The first results from the JAM Collaboration on polarized PDF fits demonstrate the importance of an accurate treatment of nuclear corrections taking into account the nuclear smearing effects neglected in the more common treatments in terms of effective polarizations. These corrections have the largest impact on the ∆d + distribution. Furthermore, after subtraction of target mass corrections, a simultaneous fit of the higher twist contributions to the g 1 and g 2 structure functions is possible, and indeed necessary.
Work in progress includes a detailed study of the impact of more recent Jefferson Lab data on the leading twist and higher twist distributions at high x. The longer term plans include the analysis of semi-inclusive DIS data and polarized proton-proton asymmetries from RHIC. 
